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Abstract
Suppressed SUSY is a new mechanism for ‘breaking SUSY’. It requires Supergravity. It is independent of
and very different from spontaneous or explicit SUSY breaking. A recent paper illustrates some of its results.
In this paper, the basic mechanism of Suppressed SUSY is explained in a simple SU(5) Yang Mills Theory,
with a special set of Scalars. Supersymmetry is not needed for this limited purpose.
1. SUSY theories have Too Many Scalars: In the last forty years, the Standard Model of strong weak
and electromagnetic interactions has been repeatedly confirmed [1]. Supersymmetry (‘SUSY’) does not seem
relevant at all [2,3,4,5,6,7,8,9,10,11]. Theoretically, the Standard Model starts off with one Higgs doublet,
and this works very well indeed. However, SUSY starts off by requiring two Higgs doublets. This is clearly
a problem for SUSY, and it has remained a problem for forty years.
2. Suppressed SUSY Suppresses Scalars: Suppressed SUSY starts at this point–it shows how to get
back to one Higgs doublet, while keeping the power and uniqueness of the SUSY action. It yields a way to
SUPPRESS the two Higgs doublets back into one2. Many consequences flow from that, as was seen recently
in the simplest SU(5) Grand Unified Supergravity Theory [14].
3. Suppressed SUSY uses Exchange Transformations and the Master Equation: Suppressed
SUSY [14] also gives rise to a new set of ideas about mass splitting and other predictions for SUSY. The
new mechanism works by profoundly changing the physics of the SUSY Action, while preserving all of
the SUSY structure. This is accomplished by changing some of the Scalars of the theory into Sources
rather than Fields. This is put in place by writing down the Master Equation[15,16,17,18,19,20,21,22,23] in
Supergravity[2], and using an ‘Exchange Transformation’[14]. For Supergravity this allows one to shift some
of the supersymmetry transformations onto the New Zinn Sources, thus avoiding many of the problems that
arise for SUSY breaking, and from too many extra particles, while keeping much of the power of SUSY.
4. The Master Equation has an important role in the physics: Up to now, the Master Equation
has been largely regarded as an elegant way to incorporate symmetries into quantum field theory, with no
real physical effect to be expected from it. But in Suppressed SUSY, we see that it is also a way to generate
theories that are physically very different from the starting theory, while keeping the same, very restrictive,
algebraic symmetry.
5. Suppressed Scalar Representations in Yang-Mills theory: In this paper, we apply the basic ideas
of Suppressed SUSY to a simple Yang–Mills model, without any SUSY. This simplifies the exposition. In
fact, Supersymmetry is not needed to see what is happening. However, the SUSY case is more interesting,
and so, naturally enough, these ideas were noticed in that case first [24,25,26,12,13,14]. In the present
context, the result should probably be called ‘Suppressed Scalar Representations in Yang-Mills theory’.
6. Contents of this Paper: This paper starts with a detailed short review and derivation of the Master
Equation for a special Yang-Mills Theory with a special set of scalar representations (the ‘Old Theory’).
∗jadixg@gmail.com
2This suppression of real scalars from 8 → 4 is contained inside [12,13], which has 11 → 7. But since Supergravity is a
necessary component of Suppressed SUSY, it is natural to want to look at a Grand Unified theory, with Planck scale masses, as
in [14]. In that case 68 real scalar bosons get suppressed to 34. This suppression 68 → 34 is the primary subject of the present
paper.
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Then in Paragraph 19, we implement the creation of a New Theory, from the Old Theory, by using a special
‘Exchange Transformation’, which looks like a canonical transformation for the Master Equation, except
that it interchanges some New and Old Fields with some New and Old Sources. The Master Equation is
a kind of Grassmann odd Poisson Bracket. For a Poisson Bracket in classical mechanics, coordinates and
momenta are equivalent under a canonical transformation [27,28]. However Fields and Sources are NOT
EQUIVALENT for the Master Equation in the Quantum Field Theory, because Fields are quantized, and
Sources are not. The Quantum Field Theory arises from path integration of the Fields, leaving the Sources
unintegrated. If the Fields change, then the Quantum Field Theory changes too. In Paragraph 21, we set
out the New Action. We derive the New Theory from the New Action, and then the New Master Equation
in Paragraph 25. A Summary of details, with the Old and New Field Actions, is in Paragraph 26, and the
issues arising from implementing the same Exchange Transformation in Supergravity are discussed in the
Conclusion in Paragraph 27.
7. The Old Action with 68 Real Scalars: We take a simple model with SU(5) Yang-Mills coupled
to scalars, without any Supersymmetry whatsoever. For the scalars we choose three special representa-
tions HiL, HRi, S
a because these are also important for Suppressed SUSY in [14]. HiL and HRi are in the
fundamental 5 and 5 representations. Sa is in a 24 + 24 (complex adjoint) representation.
8. Hermitian Matrices to Generate SU(5): As is well known, the simplest way to deal with the group
SU(5), in the Yang-Mills context [29,30], is to use the notation
T aij ; i = 1 · · · 5; j = 1 · · · 5; a = 1 · · · 24. (1)
for the 24 (5 × 5) hermitian generators of SU(5) in the fundamental 5 × 5 representation. Here are some
results for Complex Conjugation ∗, Transposition T and Adjoint †:
(
T aij
)∗
=
(
T aij
)T
= T aji ;
(
T aij
)† ≡ ((T aij )∗)T ≡ ((T aij )T)∗ = T aij (2)
The matrices T aij are also traceless. The commutation relations are:
T aij δ
j
i = T
ai
i = 0; δ
i
i = 5, ;
[
T a, T b
]
= ifabcT c; T a = (T a)† (3)
where we can choose to define (T aT b)ji = T
aj
k T
bk
i . Here we use the Kronecker δ
i
j for the unit matrix and
fabc is totally antisymmetric.
9. Notation and Indices: The multiplet HiL transforms in the same way as the multiplet H
i
R. Complex
conjugation has the effect: (
HiL
)∗
= HLi; (HRi)
∗
= H
i
R (4)
Here we also have a complex adjoint Sa representation. This Sa is really two representations in the present
context, since we could choose it to be real in this Yang-Mills SU(5) context. We can also choose the matrices
to satisfy the following:
S ij = S
aT aij ; T
ai
j T
bj
i = 2δ
ab; S ji T
ai
j ; = 2S
a; Tr[S2] = 2SaSa; (5)
(Sa)
∗
= S
a
;
(
Sij
)∗
= S
j
i = S
a
T
aj
i ; S
j
i T
ai
j ; = 2S
a
; Tr[SS] = 2SaS
a
(6)
10. Gauge Covariant Derivatives: We define the gauge covariant derivative by:
D iµj =
(
∂µδ
i
j − iV aµ T aij
)
(7)
In the above V aµ is the SU(5) Gauge Yang-Mills Field, and we absorb the coupling constant g5, which is easy
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to restore. We raise the Lorentz index by:
D
µi
j =
(
∂µδij − iV aµT aij
)
(8)
The Complex Conjugates are
(
Diµj
)∗
=
(
∂µδ
i
j − iV aµ T aij
)∗
= ∂µδ
j
i + iV
a
µ T
aj
i ≡ D
j
µi (9)
and we also need
Dabµ =
(
∂µδ
ab + facbV cµ
)
(10)
Note that Complex Conjugation and Transposition raise and lower the indices i, j = 1 · · · 5. But these have no
effect on the real adjoint index a = 1, · · · 24, or the Lorentz index µ = 0, 1, 2, 3. Because the matrices T aij and
δ
j
i are Hermitian, Transposition is equivalent to Complex Conjugation for them. The horizontal (left-right)
position of i, j indices and the index a on T aij are not significant. The vertical (up-down) position of the index
a is not significant. But the up-down position of the index µ is meaningful because ηµν = Diag(−1, 1, 1, 1)
is not unity.
11. The Old Zinn Source Action: As is usual for BRST analysis, one can start with a ‘Zinn Source
Action’. This consists of a set of expressions of the form
AZinn =
∫
d4x
{
ΣIδBI + SIδFI
}
(11)
where BI are bosonic Fields or ghosts and FI are fermionic Fields or ghosts. The nilpotent BRS variations
δ of these are coupled to Zinn Sources ΣI and SI so that A is Grassmann even. So, in (11), δ itself and the
ΣI are Grassmann odd, and the SI are Grassmann even. We will start with the following ‘Old Zinn’ action:
AOld Zinn =
∫
d4x
{
iΓRiT
ai
j H
j
Lω
a − iΓiRT aji HLjωa − iΓiLT aji HRjωa + iΓLiT aij H
j
Rω
a
+ΓaSf
abcSbωc + Γ
a
Sf
abcS
b
ωc +Σaµ
(
∂µδ
ab + facbV cµ
)
ωb − 1
2
Mafabcωbωc
}
(12)
In the above, ωa is the real Faddeev–Popov, Grassmann odd, Yang-Mills Ghost Field.
12. Variations δ for the Old Fields: Now consider the operator δ defined by:
δHiL =
δAOld Zinn
δΓRi
= iωaT aij H
j
L; δHLi =
δAOld Zinn
δΓ
i
R
= −iωaT aji HLj (13)
δHRi =
δAOld Zinn
δΓiL
= −iωaT aji HRj ; δH
i
R =
δAOld Zinn
δΓLi
= iωaT aij H
j
R (14)
δSa =
δAOld Zinn
δΓaS
= fabcSbωc; δS
a
=
δAOld Zinn
δΓ
a
S
= fabcS
b
ωc (15)
δV aµ =
δAOld Zinn
δΣµa
= Dabµ ω
b; δωa =
δAOld Zinn
δMa
= −1
2
fabcωbωc (16)
The above defined δ is a real operator which satisfies the BRS equations of nilpotency:
δ2 = 0 (17)
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For example
δ2HiL = iδω
aT aij H
j
L − iωaT aij δHjL = −i
1
2
fabcωbωcT aij H
j
L − iωaT aij iωbT bjk HkL (18)
= −i1
2
fabcωbωcT aik H
k
L +
1
2
ωaωb
[
T a, T b
]i
k
HkL = 0 (19)
13. Invariance of Scalar Kinetic Terms in Action: We have the following gauge invariant kinetic
terms in the Lagrangian:
LL = −DiµjHjLD
µk
i HLk; LR = −D
i
µjHRiD
µj
k H
k
R; LS = −Dabµ SbDµadS
d
(20)
It is easy to show that
δ
(
D
j
µiH
i
L
)
= iωbT bjk D
k
µiH
i
L (21)
Here is the demonstration, to remind the reader how these things work:
δ
(
D
µi
j H
i
L
)
= ∂µδH
i
L − iδV aµT aij HjL − iV bµT bij δHjL (22)
= ∂µ
(
iωaT aij H
j
L
)
− i (∂µωa + facbV cµωb)T aij HjL − iV bµT bij (iωaT ajk HkL) (23)
=
(
iωaT aij ∂µH
j
L
)
− i (facbV cµωb)T aij HjL + V bµωa (T aT b + if bacT c)ikHkL = iωbT bjk DkµiHiL (24)
and then complex conjugation implies that:
δ
(
D
i
µjHLi
)
= −iωbT bkj D
i
µkHLi (25)
and so
δLL = 0 (26)
Similarly:
δLR = δLS = 0 (27)
14. Action to Start: The action AStart for this Theory has been well known for many years. Here is the
Yang-Mills term:
AOld; Gauge =
∫
d4x
{−1
4
GaµνG
aµν
}
(28)
where Gaµν = ∂µV
a
ν − ∂νV aµ + gabcV bµV cν is the usual Yang Mills Field Strength. Then from paragraph 13 we
take the Scalar Kinetic terms, which contain 10+10+48=68 real scalar fields:
AOld; Higgs Kinetic Fields =
∫
d4x {LL + LR + LS} (29)
Then there are a number of terms in the Higgs potential:
AOld; Higgs Potential =
∫
d4x
{P [HL, HR, S,HL, HR, S]} (30)
where this is a ‘gauge invariant’ polynomial in the Scalar Fields, with no spacetime derivatives. It satisfies
δP [HL, HR, S,HL, HR, S] = 0.
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The kinetic term from (28) is not invertible. To deal with this, we add the following to the definition of δ in
Paragraph 12:
δξa = Za; δZa = 0 (31)
Then we define the following expression:
AOld; Gauge Fixing =
∫
d4x
{
δ
[
ξa
(α
2
Za + ∂µV
µa
)]
+ Uaδξa
}
=
∫
d4x
{
Za
(α
2
Za + ∂µV
µa
)
− ξa (∂µDµabωb)+ UaZa}
=
∫
d4x
{
α
2
(
Za +
1
α
(∂µV
µa + Ua)
)2
− 1
2α
(∂µV
µa + Ua)
2 − ξa (∂µDµabωb)
}
(32)
In the above, ξa is the real Grassmann odd Yang-Mills Antighost Field and Za is a real Grassmann even
Gauge Fixing Auxiliary Field. We have added a Zinn Source Ua so that
δξa =
δAOld; Gauge Fixing
δUa
= Za (33)
We will start our construction of the Old Quantum Field Theory with the Action:
AStart =
∫
d4xLStart = (12) + (28) + (29) + (30) + (32) (34)
It satisfies
δAStart = δ2 = 0 (35)
where δ is as defined above in Paragraph 12 and Equations (31) or (33) or (42). We can summarize these
equations with the Master Equation form:
MOld[AStart] = 0 (36)
where3
MOld[X ] =
∫
d4x
{
δX
δHiL
δX
δΓRi
+
δX
δHRi
δX
δΓiL
+
δX
δSa
δX
δΓaS
+ ∗+ δX
δV aµ
δX
δΣaµ
+
δX
δMa
δX
δωa
+
δX
δUa
δX
δξa
}
(37)
15. The Generating Functional for Green’s Functions: First we define the Disconnected Green’s
Functional. The path integral is integrated over all the Fields, Ghosts, Antighosts and the Gauge Auxiliary.
Define
d(Old Fields) = Πx,i,µ,adH
i
LdHLidHRidH
i
RdS
adS
a
dV aµ dω
adξa (38)
and then take
ZOld
[
jkL, jRk, j
a
S , j
a
V,µ, ζ
a
ω, ζ
a
ξ ; ΓRi,Γ
i
L,Γ
a
S,Σ
aµ,Ma, Ua
]
=
∫
d(Old Fields) dZaei
∫
d4y{LStart+L Old Field Sources}
(39)
In this path integral the integrand is defined by (34). We add the following Source terms for the Fields and
3The * indicates the complex conjugates of the three previous terms. The last three terms are real.
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ghosts and antighosts4.
LOld Field Sources =
{
jRkH
k
L + j
k
LHRk + j
a
SS
a + ∗+ jaV,µV aµ − ζaωωa − ζaξ ξa
}
(40)
The integration over dZa will be done in Paragraph (16) below.
16. Old Gauge Fixing and Ghost Terms: Our first step is to integrate the field Za. We can shift the
variable Za → (Za − 1
α
(∂µV
µa + Ua)
)
and then integrate the quadratic in Za in Equation (32), to get an
irrelevant number. This leaves the following expression in place of Equation (32):
AOld; Ghost, Gauge Fixing, and Antighost Zinn =
∫
d4x
{
− 1
2α
(∂µV
µa + Ua)
2 − ξa (∂µDµabωb)
}
(41)
and we note that, after the integration over Za, we get:
δξa =
δAStart
δUa
=
1
α
(∂µV
µa + Ua) (42)
So now our action is slightly modified to the form
AOld =
∫
d4xLOld = (12) + (28) + (29) + (30) + (41) (43)
This AOld in (43) still satisfies the Master Equation:
MOld[AOld] = 0 (44)
17. A Change of Variables and the Old Jacobian Determinant Let us change variables in the
integral, which is now:
ZOld
[
jkL, jRk, j
a
S , j
a
V,µ, ζ
a
ω , ζ
a
ξ ; ΓRi,Γ
i
L,Γ
a
S ,Σ
aµ,Ma, Ua
]
=
∫
d(Old Fields) ei
∫
d4y{LOld+L Old Field Sources}
(45)
We take the following change of variables:
H ′
i
L = H
i
L + ε
δAOld
δΓRi
= HiL + εδH
i
L etc. (46)
and work our way through the Fields (38) using (37). We do a similar exercise, with more detail, below
in Paragraph 24. Here the parameter ε is taken to be a Grassmann odd constant so that the Grassmann
character of (46) is even. What is the Jacobian here? We have:
H ′
i
L(x) = H
i
L(x) + εδH
i
L(x) = H
i
L(x) + εT
ai
j ω
a(x)HjL(x) (47)
and we get
δH ′
i
L(x)
δH
p
L(y)
= δ4(x− y) [δip + εT aip ωa(x)] (48)
δH ′
i
L(x)
δωb(y)
= δ4(x− y)
[
−εT bij HjL(x)
]
(49)
4The * indicates the complex conjugates of the three previous terms. The last three terms are real. We do not add a source
term for the field Za because we can and will integrate it immediately.
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Using
Det Jac = eTr[ln Jac] (50)
this Jacobian can be seen to be 1 (following the methods in [17]). Now, because of (44), the variation of the
Action is zero, and so we are left with just the variation of the term (40). Since a change of variables with
unit Jacobian leaves the integral invariant, this variation must be zero.
18. Derivation of the Old Master Equation for the 1PI Generating Functional: So we see that:∫
d(Old Fields) ei
∫
d4y{LOld+L Old Field Sources}
∫
d4x
{
jRkδH
k
L + j
k
LδHRk + j
a
SSδ
a + ∗+ jaV,µδV aµ + ζaωδωa + ζaξ δξa
}
= 0 (51)
Let us write this ‘expectation value’ in the form:∫
d4x
〈
jRk
δZ
δΓkL
+ jkL
δZ
δΓRk
+ jaS
δZ
δΓaS
+ ∗+ jV,aµ δZ
δΣaµ
+ ζaω
δZ
δMa
+ ζaξ
δZ
δUa
〉
Old
= 0 (52)
Now define the Generating Functional ZC of Connected Green’s Functions [17]:
ZOld = e
iZC Old (53)
and also define the Legendre Transform [17] of the above to be the Generating Functional G1PI of One
Particle Irreducible Green’s Functions:
ZC Old = G1PI Old + LOld Field Sources (54)
where
δZC Old
δHiL
=
δG1PI Old
δHiL
+ jRi = 0 (55)
δZC Old
δV aµ
=
δG1PI Old
δV aµ
+ jaV,µ = 0 (56)
with similar definitions for the other Sources in expression (40). Then (52) becomes
MOld [G1PI Old] = 0 (57)
This is also true for the zeroth approximation to G1PI Old, which leads us back again to (44).
19. The Exchange Transformation: The central theme of this paper is that we can now consider
an ‘Exchange Transformation’ of the Master Equation (44) above. We generate this with the following
Generating Functional:
G =
∫
d4x
{
1√
2
(
HiL +H
i
R
)
Γi +
i√
2
(
HiL −H
i
R
)
ηi + S
a 1√
2
(ΓaK + iη
a
K)
}
+ ∗ (58)
The New and Old Fields and Zinn Sources are as follows:
1. The Old Scalar Fields HiL, HRi, S
a in the Old Action (43) above, are conjugate to the Old Zinn Sources
ΓRi,Γ
i
L,Γ
a
S
2. The New Scalar Zinn Sources J i, J i, J
a in the New Action (75) below, are conjugate to New Antighosts
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ηi, η
i, ηa.
3. The New Scalar Fields are Hi, Hi,K
a in the New Action (75) below, are conjugate to the New Zinn
Sources Γi,Γ
i
,Γa
The New Fields and the New J-type Zinn Sources are obtained as functions of the Old Fields as follows:
Hi =
δG
δΓi
=
1√
2
(
HiL +H
i
R
)
; J i =
δG
δηi
=
i√
2
(
HiL −H
i
R
)
;
Ka =
δG
δΓaK
=
1√
2
(
Sa + S
a
)
; JaK =
δG
δηaK
=
i√
2
(
Sa − Sa
)
(59)
We can combine these to write the Old Fields in terms of the New Fields and the New J-type Zinn Sources:
HiL =
1√
2
(
Hi − iJ i) ; HRi = 1√
2
(
Hi − iJ i
)
; Sa =
1√
2
(Ka − iJaK) ;
HLi =
1√
2
(
Hi + iJ i
)
; H
i
R =
1√
2
(
Hi + iJ i
)
; S
a
=
1√
2
(Ka + iJaK) . (60)
Note that for the construction of the quantized action, the two complex Fields HL, HR are replaced by
one complex Field H , and the complex Field S in the adjoint representation of the SU(5) gauge Theory, is
replaced by a real Field K. The Old Zinn Sources are obtained from:
ΓRi =
δG
δHiL
=
1√
2
(Γi + iηi) ; Γ
i
L =
δG
δHRi
=
1√
2
(
Γ
i
+ iηi
)
;
Γ
i
R =
δG
δHLi
=
1√
2
(
Γ
i − iηi
)
; ΓLi =
δG
δH
i
R
=
1√
2
(Γi − iηi) ;
ΓaS =
δG
δSa
=
1√
2
(ΓaK + iη
a
K) ; Γ
a
S =
δG
δS
a =
1√
2
(ΓaK − iηaK) (61)
20. Replacement of Old Variables with New Variables: To get the New Action, we take the Old
Action in Equation (43), and replace the Old variables with the New ones. For example:
AOld; Zinn L =
∫
d4x
{
iΓRiT
ai
j H
j
Lω
a + iΓLiT
ai
j H
j
Rω
a
}
→
∫
d4x
{
i
1√
2
(Γi + iηi)T
ai
j
1√
2
(
Hj − iJj)ωa}
+i
1√
2
(Γi − iηi)T aij
1√
2
(
Hj + iJj
)
ωa = ANew; Zinn L = i
∫
d4x
{
ΓiT
ai
jH
jωa + ηiT
ai
jJ
jωa
}
(62)
Similarly, consider the following part of the Old Action from (20):
LL + LR = −DiµjHjLD
µk
i HLk −D
µj
k H
k
RD
i
µjHRi ⇒ (63)
−Diµj
1√
2
(
Hj − iJj)Dµki 1√
2
(
Hk + iJk
)
(64)
−Dµjk
1√
2
(
Hk + iJk
)
D
i
µj
1√
2
(
Hi − iJ i
)
(65)
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and this is
LL + LR ⇒ −DiµjHjD
µk
i Hk −DiµjJjD
µk
i Jk (66)
Similarly
LS = −Dabµ SbDµadS
d ⇒ −Dabµ KbDadµ Kd −Dabµ JbKDadµ JdK (67)
21. The New Action has only 34 Real Scalars: Now let us collect the New Action together. The
following two pieces are unchanged:
ANew; Gauge =
∫
d4x
{−1
4
GaµνG
aµν
}
(68)
ANew; Ghost, Gauge Fixing, and Antighost Zinn =
∫
d4x
{
− 1
2α
(∂µV
µa − Ua)2 − ξa (∂µDµabωb)
}
(69)
Then we get kinetic actions for only 10+ 24 =34 real scalars, whereas there were 68 real scalars in (29):
ANew; Higgs Kinetic Fields =
∫
d4x
{
−DiµjHjD
µk
i Hk −Dabµ KbDadµ Kd
}
(70)
The Zinn part that arises from the old kinetic scalar actions contains the other 34 scalars, but now they are
Zinn sources rather than physical scalar fields:
ANew; Higgs Kinetic Source Terms Zinn =
∫
d4x
{
−DiµjJjD
µk
i Jk −Dabµ JbKDµadJdK
}
(71)
The Zinn ‘rotation type’ action now reduces to:
ANew Zinn =
∫
d4x
{
iΓiT
ai
j H
jωa + iηiT
ai
j J
jωa − iΓjT aij Hiωa − iηjT aij J iωa
+ΓaKf
abcKbωc + ηaKf
abcJbKω
c +ΣaµDabµ ω
b − 1
2
Mafabcωbωc
}
(72)
We will not try to follow what happens with the Potential terms in great detail here. We assume for now
that the VEVs are zero. The pure Field part is
ANew; Higgs Potential =∫
d4x
{
P
[
HL → 1√
2
H,HR → 1√
2
H,S → 1√
2
K,HL → 1√
2
H,HR → 1√
2
H,S → 1√
2
K
]}
(73)
and the part that has at least one Source is:
ANew; Potential with Sources = (30) (after the substitutions (60)) minus (73) (74)
So the New Action ANew =
∫
d4xLNew consists of the sum:
ANew =
∫
d4xLNew = (68) + (69) + (70) + (71) + (72) + (73) + (74) (75)
22. The Old and New Actions both satisfy their Master Equations: Recall that AOld, which is
defined by (43), satisfies the Old Master Equation
MOld[AOld] = 0 (76)
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where MOld is defined by (37). Because we obtain ANew, in (75), from AOld, using the Exchange Transfor-
mation generated by G in (58), it follows that ANew must satisfy the transformed Master Equation, which
is:
MNew[ANew] = 0 (77)
where5
MNew[X ] =
∫
d4x
{
δX
δHi
δX
δΓi
+
δX
δηi
δX
δJi
+ ∗+ δX
δKa
δX
δΓa
+
δX
δηa
δX
δJa
+
δX
δV aµ
δX
δΣaµ
+
δX
δMa
δX
δωa
+
δX
δUa
δX
δξa
}
(78)
23. The New Theory: The New Theory is defined using the New Action, which is just the Old Action
expressed in the New Variables. But there is an interesting twist here. We must be careful to integrate over
the New Fields as integration variables. So here is the definition of ZNew:
ZNew
[
jk, jaK , j
a
V,µ, ζ
a
ω, ζ
a
ξ ; Γi,Γ
a
K ,Σ
aµ,Ma, J i, JaK , U
a
]
=
∫
d(New Fields) ei
∫
d4y{LNew+L New Field Sources}
(79)
where we define
d(New Fields) = Πx,i,µ,adH
idHidK
adηidη
idηadV aµ dω
adξa (80)
Note that in (80), the New Field variables have replaced the Old field variables that were in (38):
dHiLdHLidHRidH
i
RdS
adS
a ⇒ dHidHidKadηidηidηa (81)
These New Field variables are in
LNew Field Sources =
{
jkH
k + j
k
HHk + j
a
KK
a − ζiHηi − ζHiηi − ζaKηaK + jaV,µV aµ − ζaωωa − ζaξ ξa
}
(82)
24. The New Invariance: Now, by analogy with Paragraph 17 above, we take the following change of
integration variables (ε was used above in (46))
Hi → Hi +∆Hi ≡ Hi + εδHi = Hi + εδANew
δΓi
= Hi + iεT aij H
jωa (83)
with the following variations for the other New Fields:
∆Ka = ε
δANew
δΓa
= εfabcKbωc (84)
∆ηi = ε
δANew
δJ i
= iεηkT
ak
i ω
a + εDiµjD
µj
k J
k
+ ε
δANew; Potential with Sources
δJ i
(85)
∆ηa = ε
δANew
δJaK
= εηbfabcωc + εDabµ D
µbdJdK + ε
δANew; Potential with Sources
δJaK
(86)
∆V aµ = ε
δANew
δΣaµ
= εDabµ ω
b (87)
∆ωa = ε
δANew
δMa
= −ε1
2
fabcωbωc (88)
5The * indicates the complex conjugates of the two previous terms. The last five terms are real.
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∆ξa = ε
δANew
δUa
= ε
1
α
(∂µV
µa + Ua) (89)
The New Jacobian Determinant here is again 1. Consider for example:
η′
a
(x) = ηa(x) + εηb(x)fabcωc(x) + εDabµ D
µbdJdK(x) + ε
δANew; Potential with Sources
δJaK
(x) (90)
Again, as in Paragraph 17, all the derivatives are non-diagonal except for the one with zero trace. This
suffices to yield a unit Jacobian.
25. Derivation of the New Master Equation for the 1PI Generating Functional: Now we go
through the same steps as in Paragraph 18. Using the above transformation of variables, we see that∫
d4x
〈
jk
δZ
δΓk
+ j
k
H
δZ
δΓ
k
+ jaK
δZ
δΓaK
+ ζiH
δZ
δJ i
+ ζHi
δZ
δJ i
+ ζaK
δZ
δJaK
+jaV,µ
δZ
δΣaµ
+ ζaω
δZ
δMa
+ ζaξ
δZ
δUa
〉
New
= 0 (91)
We define the Generating Functional ZNew C of Connected Green’s Functions:
ZNew = e
iZNew C (92)
and also define the Legendre Transform of the above to be the Generating Functional GNew 1PI of One Particle
Irreducible Green’s Functions:
ZNew C = GNew 1PI + LNew Field Sources (93)
where
δZNew C
δHi
=
δGNew 1PI
δHi
+ ji = 0 (94)
δZNew C
δV aµ
=
δGNew 1PI
δV aµ
+ jaV,µ = 0 (95)
with similar definitions for the other Sources in expression (82). This implies that the New Master Equation
has the form
MNew [GNew 1PI] = 0 (96)
This is also true for the zeroth approximation GNew 1PI → ANew, and so we generate Equation (77) again.
26. Summary of the Field parts of the Old and New Actions and the suppression from 68→ 34
real scalar bosons: The Field parts of the Old and New Actions are different. The following are in both
of them:
AGauge =
∫
d4x
{−1
4
GaµνG
aµν
}
(97)
AGauge Fixing =
∫
d4x
{
− 1
2α
(∂µV
µa)
2 − ξa (∂µDµabωb)
}
(98)
However the Old Action and the New Action differ in the kinetic terms for Scalars and in the Scalar Potential
terms. The Field part of the Old Action has 10 + 10 + 48 = 68 real scalar bosons:
LOld; Scalar Kinetic =
{
−DiµjHjLD
µk
i HLk −D
i
µjHRiD
µj
k H
k
R −Dabµ SbDµadS
d
}
(99)
AOld; Higgs Potential =
∫
d4x
{P [HL, HR, S,HL, HR, S]} (100)
11
and the Field part of the New Action has only 682 = 34 = 10 + 24 real scalar bosons:
LNew; Scalar Kinetic =
{
−DiµjHjD
µk
i Hk −Dabµ KbDadµ Kd
}
(101)
ANew; Higgs Potential =∫
d4x
{
P
[
HL → 1√
2
H,HR → 1√
2
H,S → 1√
2
K,HL → 1√
2
H,HR → 1√
2
H,S → 1√
2
K
]}
(102)
Note that the above Field terms for the New Action are just what one would expect if one simply wrote that
theory down from the start. The New Antighost Fields ηi, ηi, η
a and the New J-type Zinn Sources play no
role in the physics of the New Action–their role is to keep the symmetry alive through the Zinn Source part.
27. Conclusion and the Supergravity case: We have seen that the Exchange Transformation per-
mits one to reduce the Scalar Representations while keeping essentially the same Action, by transforming
some of the Old Scalars into New Zinn Scalar Sources, and the conjugate Old Zinn Scalar Sources into New
Antighosts. Clearly we could get the New Theory much more simply by just choosing the Hi,Ka represen-
tations to start with, rather than by suppressing the original Old Action with the Exchange Transformation.
However this is not feasible for the Supergravity theory because SUSY requires Chiral Scalar representations,
and these need Scalars HiL, HRi, S
a to give masses to the Quarks and Leptons and to break gauge symmetry.
It is clear that the Exchange Transformation in [14], which is identical to the one in this paper, eliminates 34
of the 68 real Scalars, so that SUSY gets shifted into the J i, JaK sources in [14], and the SUSY representations
are spoiled by the Exchange Transformation in that sense. Consequently this appears to be a new way to
‘break SUSY’, although really SUSY is still there, but realized through the New Antighost and New J Zinn
Source terms, as above.
In this paper we have not tried to analyze issues that arise from VEVs for the Scalars in the context of
Suppressed SUSY. That important subject is discussed in [14,12,13] however. When the VEV appears, as it
does in [14], it gives a mass to both the vector bosons and to the gravitino, and clearly this cannot be a theory
with an unbroken SUSY spectrum. The theory has the wrong Scalar Field content for that. Moreover, as
was seen in [14], the VEV of the vacuum remains zero, at least at tree level. This amounts to spontaneous
breaking of gauge symmetry. But it cannot be spontaneous breaking of supersymmetry, because the Field
content is not that of Supersymmetry.
In order to treat the fermion spectrum in [14] correctly, at tree level, more work is required for the fermions.
There are similar Exchange Transformations to be done for the Higgsinos and Gauginos. There is probably
something like a Goldstino involved, and some careful analysis of the gauge fixing and ghost action for the
gravitino is needed. As far as the author knows this has never been done in a convincing way even for the
spontaneously broken theory. For example, where is the gauge parameter (like α above in Equation (41)) for
the gravitino gauge fixing? We have not yet attempted to write out the Master Equation for the Supergravity
Theory in detail. This is a daunting task. The author’s guess, at this time, is that no unsolvable new issue
arises, but that needs a demonstration, and completing this task is a major piece of work. The Supergravity
action also contains a Kahler invariance. As with SUSY itself, we expect this to remain present, but to
be spread into the Zinn sources. Of course our problem is simpler–we do not require full generality for the
Supergravity Master Equation, since we are in a flat known Kahler metric and the kinetic terms of the gauge
theory are also simple, and the superpotential is known.
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